methods outlined were still recommended 20 years later by Bedford (1964) in the second edition of his book Basic Principles of Ventilation and Heating. The first draft was prepared for the guidance of naval medical and engineer officers and ship constructors who had the task of measuring the thermal environment between decks and in machinery spaces in the tropics and subtropics in 1944 under action and cruising conditions. These measurements provided a framework for laboratory investigations at the Medical Research Council's Hot-climate Research Unit at the National Hospital. Queen Square, London and the Council's Applied Psychology Research Unit, Cambridge, and later at the Royal Naval Tropical Research Unit, Singapore, which were designed to determine the levels of warmth at which the efficient performance of different kinds of work vital to the fighting efficiency of the Fleet was likely to be impaired. 361 Laboratory research and field studies afloat and on shore added considerably to the knowledge available during the second world war. New methods were developed for assessing the relative severity of different combinations of the main thermal factors involved under widely different working conditions and at different levels of warmth, and in some respects, though by no means all, these new methods are preferable to those recommended by Bedford when used for the specific purposes for which they were devised. Electrical instruments are now available and are well tested, enabling the various measurements to be made more speedily and conveniently than hitherto (Walters, 1967) .
In 1966 one of us (F.P.E.) was invited by the Medical Research Council to undertake the revision or replacement of 'Environmental Warmth and Its Measurement' and a Climatic Factors Subcommittee of the RNPRC was appointed to sponsor the revision and advise the Navy on other problems of a climatic nature. After consultation with workers in Britain, the United States of America, Australia, and South Africa, it was decided in July 1968 that the first step should be the preparation of an account of the work which had been carried out for the RNPRC on the measurement of environmental warmth and its effects since 1944. The first account (Ellis, 1969) was written for the Ninth Commonwealth Defence Conference on Clothing and General Stores and was then rewritten for the RNPRC's Subcommittee on Environment (Ellis, 1969 (Ellis, , 1970 (1959, 1962, 1967) and Anderton and Bigg (1969) (Ellis, Ferres, Lind, and Newling, 1953) (Smith, 1952 (Smith, , 1955 purpose-some points on the nomogram were observations for only one man, some represented the mean value for eight or more-exhaustive experiments at Singapore in the post-war years on tropically acclimatized naval ratings (Adam et al., 1952; Adam et al., 1955) showed that the nomogram was more accurate than effective temperature in the prediction of stressful physiological effects with tropically acclimatized young men as subjects under conditions when radiant heat was not a variable. Preliminary experiments incorporating radiant heat suggested that even the allowance made for radiant heat in the P4SR nomogram was surprisingly accurate (Ferres et al., 1954) . Very few experiments on radiant heat had been done by the wartime team in England and these involved hastily assembled apparatus which fell far short of the more sophisticated equipment provided later at Singapore. The main conclusions of the London and Singapore studies have been summarized by Ellis (1953) , and the Medical Research Council has published a compilation of all the physiological reports on this series of physiological experiments in London and Singapore (Macpherson, 1960) . Within the range of conditions and for the purpose for which it was designed we do not know any more accurate alternative to the well-tested P4SR nomogram for evaluating stressful conditions, but it is time that it was confirmed or modified by experiments designed to extend the ranges of air temperature, humidity, air speed, radiant heat, clothing, and work rates and to check its accuracy with the sophisticated instrumental, experimental, and computer techniques available today. Verification of the accuracy of the nomogram is also required when it is used for conditions of work in the field which may differ considerably from those with which it was designed to deal originally, as Wyndham (1970) recently suggested when he drew attention to certain anomalies in Report No. 298 (Macpherson, 1960) in a searching critique which has yet to be answered, so far as we are aware. The appendix explains the way in which the P4SR nomogram should be used.
McArdle's concept, using the sweat rate modified as he describes as an indicator of thermal stress, was probably the most significant contribution made by the RNPRC to this aspect of environmental medicine as a result of the second world war studies and paved the way for further developments such as the Heat Stress Index of Haines and Hatch (1952) and Belding and Hatch (1955) which has not, however, been evaluated by the RNPRC.
The aids which are used for the measurement of environmental warmth and its effects in the Royal Navy today include the wet-bulb globe thermometer index-the WBGT index-devised by the late Professor C. P. Yaglou (1956) and introduced into the United States Navy by Minard and his colleagues (Belding, Minard, Wiebers, and Ross, 1956; Minard, Belding, and Kingston, 1957; Minard, Kingston, and Van Liew, 1960; Minard and O'Brien, 1964; Minard, 1961 Minard, , 1964 Minard, , 1965 and into the Royal Navy by Davies (1963) and Walters (1965 Walters ( , 1967 . This index has the added advantage of simplicity: no charts are necessary, only the following simple calculation, valid for imperial or metric units:
WGBT index = 0 7 wet-bulb temp. + 0-2 globethermometer temp. + 0-1 dry-bulb temp. The laboratory assessment of the relative accuiacy of this index, the P4SR index and effective temperature over a comprehensive range of warm thermal environments to cover the widely divergent needs of industry, the civil population at large, and the military, has yet to be undertaken.
Direct-reading electrical instruments, a considerable advance on the prototype instrument referred to above (Walters, 1967) , are now available which enable the WBGT index or the wet-and drybulb and globe temperatures and the air speed, and therefore the effective or corrected effective temperatures, to be ascertained at any given point with a minimum of delay. These new instruments are invaluable in the hands of those who know how to use them but are still in the developmental stage. Hygrometric Tables, Parts I, II, and III, are published  by the Meteorological Office ( 1964a, b, c) for Stevenson Screen Readings, degrees F and degrees C, and for Aspirated Psychrometer Readings, degrees Celsius, for those who prefer to use tables rather than charts for computing humidity values. In addition, the Institution of Heating and Ventilating Engineers has published two psychrometric charts graded in British and SI units respectively which engineers, in particular, may prefer to the psychrometric chart included in the supplement to the War Memorandum. Those who use globe thermometers of widely different diameters from the 6-inch globe on which Bedford based his equation and the mean-radiant temperature nomograms will find that Hey (1968) 
